Design and evaluation of capillary electrophoresis in dynamically coated capillaries coupled with chemiluminescence detection.
A dynamic coating capillary electrophoresis coupled with a simplified on-line chemiluminescence detection system was designed and evaluated. In the proposed system, poly-vinylpyrrolidone was used as dynamic coating substance in the separation buffer to reduce the unwanted protein non-specific adsorption, which was first applied in capillary electrophoresis coupling with on-line chemiluminescence detection. In order to avoid complex processing, an ordinary plastic cuvette was modified as a three-way joint. The chemiluminescence reaction conditions and capillary electrophoresis separation conditions were investigated in detail. The results showed that the coated capillary can be injected protein samples at least 30 times continuously with good repeatability. Under optimal conditions, the chemiluminescence relative intensity was linear with the concentration of hemoglobin in the range of 4-1850 μg mL(-1) and the detection limit was 2.0 μg mL(-1) (S/N=3). The relative standard deviation of migration times and peak heights for 40 μg mL(-1) hemoglobin were 2.5% and 4.1% (n=11) respectively. Interference of matrix effects was overcome by the calibration according to standard addition methods. Afterwards, the method was validated successfully and was applied to detect the concentration of hemoglobin in the serum of haemolytic patients.